Background
Disturbed eating behaviors involve various abnormal eating patterns or attitudes, such as binge eating (uncontrolled eating), self-induced vomiting (purging), chronic 
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Almuhlafi et al restrained eating, and usage of dietary pills. 1 Disordered eating (DE) behaviors might lead to adverse psychological and medical sequels. 2 If untreated disturbed eating behaviors might progress to more serious eating disorders such as anorexia nervosa and bulimia nervosa. 3 Eating disorders are severe psychiatric conditions diagnosed by clinical experts based on a set of criteria, mainly the Diagnostic and Statistical Manual of Mental Disorders (DSM V tool). 4 People with DE behaviors regularly report irregular or chaotic eating patterns, ignoring physical feelings of hunger and satiety, and/or emotional eating. 5 Two prominent consequences of these behaviors include body image disturbance and dissatisfaction. 2 Various risk factors leading to a disturbance in eating behaviors were identified in the literature, such as depression and social stressors. 2 For instance, the desire to achieve an ideal body shape is the most prominent factor associated with DE behaviors. 6 Adolescent females are more prone to DE behaviors than males or other age groups. In fact, these behaviors are considered to be the most prevalent health problem next to obesity among adolescent females. 5 This is probably attributed to changes in the lifestyle of adolescent girls, which affect their eating behaviors. DE behaviors usually exist during adolescence as a result of the physical changes during puberty when females experience a gain in body fat. 7 Media, peers, athletes, and parents are the most influential sociocultural factors that could act as determinants of body image disturbances. These factors impact body satisfaction through two mechanisms that are the social comparison and ideal body internalization. 8 The emphasis of family on body shape, beauty, and lifestyle could lead to DE behaviors among young females in particular. 9 Also, media plays a great role in body dissatisfaction as exposure to the ideal body form of celebrities can change personal body image perception in females. 10, 11 Even parents who had DE behaviors had a negative influence on their children who were reported to be at much higher risk than those with parents without DE habits. 1 Early recognition of disturbed eating disorders can aid in the prevention of severe psychiatric forms of eating disorders, as a large number of young females may experiment with inappropriate weight loss measures. 12 Disturbed eating behaviors were previously reported among Western females 2 ; yet over the recent decades, this phenomenon has been increasing in the Middle Eastern communities as well. 13 Some studies have been carried out in Arabian countries. For example, one study has reported that DE attitudes have been observed among university students in Kuwait and that they were particularly higher among females and obese groups. 13 All in all, obesity and disturbed eating behaviors are serious yet can be prevented or resolved if detected at early stages. Female adolescents are, in particular, considered to be at higher risk to develop such disrupted eating patterns. Seldom studies have addressed disturbed eating behaviors in Arabian countries in general and in Saudi Arabia in specific. The true prevalence of disturbed eating behaviors in conservative communities such as in Saudi Arabia could be underreported. Therefore, the aim of this study was to assess the prevalence and associated factors of both obesity and disturbed eating behaviors among high school female students in Saudi Arabia. This study also evaluated their perception toward their body image and peer pressures and identified their need for professional dietary consultation.
Methods

Study design and setting
During the academic year 2017-2018, a cross-sectional study, based on self-administered anonymous surveys and anthropometric measurements, was conducted in the city of Tabuk, northern Saudi Arabia. Tabuk is situated 2,200 ft above sea level and characterized by a moderate climate compared to other Saudi cities, with a population of 970,694 according to a 2015 census.
14 The city has 34 high schools dedicated for female students, of which 28 schools are public and 6 schools are private, capable of accommodating 6,047 students each academic year. The study sought its ethical approval from the Research Ethics Committee at the Armed Forces Hospitals in Northwestern Region, Saudi Arabia (R&REC 2018-219) and its administrative approvals from the educational authorities at the targeted schools.
Subjects and sampling technique
The estimated precalculated sample size was set at 220 students, based on a speculated prevalence of obesity 16%, 15 a 5% margin of error, and a 95% CI and a 10% compensatory increase to overcome incomplete surveys. Eight randomly selected schools were drawn out from a pool of 34 schools, and then, one class was randomly selected from each academic level from each of these schools (first, second, and third secondary levels). Twenty students were invited to participate from each class. Eligible study participants were female registered students at the targeted schools who were willing to enroll in this study and signed an assent form. Prior to their participation, students handed their parents a self-explanatory letter and an informed consent indicating their approval on the enrollment of their daughters in this study. The study was observational in nature as no new equipment was tested. 
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Data collection and management
The data collection was executed by the study investigators in collaboration with school nurses assigned at the targeted schools. The components of the data collection forms included an assessment of the sample characteristics such as age and menarche age (years). Age of menarche was recalled by students to the nearest year. The history of DE behaviors focused on the students' current indulgence in three unhealthy habits, such as binge eating, self-induced vomiting (purging), and usage of laxatives. The operational definitions of these behaviors were described in the introductory letter of the survey. The anthropometric body measurements, height (cm) and weight (kg), were obtained using the same brand of scales available at the setting. The electronic weight scales were previously calibrated and quality checked prior data collection. Height and weight were converted into percentiles of body mass index (BMI) for females, an age-gender-specific converting scale for females aged between 2 and 20 years. This scale was developed by the National Center for Health Statistics in collaboration with the National Center for Chronic Disease Prevention and Health Promotion. 16 Students with <5th percentile were accounted as underweight, students with 5th-84th percentile were accounted as normal weight, students with 85th-94th percentile were accounted as overweight, and students with ≥95th were accounted as obese.
The self-perception of body image (three statements) questioned participants about their satisfaction with their body weight, shape, and size as well as a measured their selfconfidence regarding their outer appearance. The perceived peer pressures (four statements) questioned participants about themselves being compared to slimmer persons and whether they were pressured to become slimmer. This domain also questioned participants if the media and the fashion designs/ modeling industry had influenced them to lose weight. The two domains were developed by the study investigators and, then, revised by an expert in social science studies who recommended some modifications. The self-perception of body image and the perceived peer pressures domains were translated to Arabic and, then, back translated to English with minimal variations observed. The Arabic version of Eating Attitude Test-26 (EAT-26) encompassed 26 statements rated on a 5-point Likert scale. Originally created in 1982, the EAT-26 has been widely used to determine if a participant complains of disturbed eating behaviors and needs professional attention. However, EAT-26 is not designed to make a clinical diagnosis of an eating disorder or to take the place of a professional dietary diagnosis or consultation. 17 The Cronbach's alpha for the self-body image perception, peer pressure perception, and E-26 was 0.77, 0.56, and 0.75, respectively.
The SPSS (version 25) was used for data entry and analysis. Categorical measures such as the prevalence of weight categories were expressed in frequencies and percentages (n [%]), whereas continuous variables such as scores were presented in mean ± SD. The RR of obesity across the sample characteristics was calculated. Binary logistic regression analysis was performed to control for any confounding effect, so the adjusted (adj) OR and its 95% CI were obtained. The perception of self-body image and peer pressures, as well as E-26, were scored and summated and, then, presented in percentage mean scores (PMSs) and mean scores (MSs), respectively. Higher scores of self-body image perception indicated better perception, whereas higher PMS of peer pressure scores indicated a more peer pressure. Students scoring on E-26 (≥20) were accounted as in need for consultation by a professional dietitian. Categorical outcomes were tested using Pearson's chi-square (χ 2 ) test. Normally distributed continuous outcomes (perceived peer pressure) were tested across sample characteristics using Student's t-test, whereas nonnormally distributed data (self-perception of body image and E-26) were tested using Mann-Whitney test (Z). Statistical significance was set at P<0.05, and the Hedges' g was presented as a measure of the effect size weighted according to the relative size of statistically significant subgroups.
ethics approval and consent to participate
A self-explanatory letter of invitation to participate was handed to both the students and their parents. Parents signed informed consent forms, whereas their daughters signed assent forms. The study sought its ethical approval from the Research Ethics Committee at the Armed Forces Hospitals in Northwestern Region, Saudi Arabia (R&REC 2018-219), and its administrative approvals from the educational authorities at the targeted schools. This study followed the recommendations of the International Conference on Harmonization for Good Clinical Practice (ICH-GCP) and Declaration of Helsinki.
Results
Sample and outcome characteristics
A total of 480 female high school students were invited to enroll in this study, of whom 399 (83.1%) students agreed to participate. Their mean age was 16.8±0.9 years, of whom 147 (36.8%) students were ≤16 years old and 252 (63.2%) students were >16 years old. One hundred and twenty-eight (32.1%) participants reported menarche at ≤12 years, whereas 271 (67.9%) participants reported it at >12 years, with a mean ± SD of menarche age 13±1.3 years. Thirty-seven (9.3%) students were underweight, whereas 297 (74.4%) students were normal weight. Sixty-five (16.3%) students reported the prevalence of overweight/obese. One hundred twenty-three (30.8%) students reported binge eating, 28 (7.0%) students reported purging, and 21 (5.3%) students reported usage of laxatives in (Table 1) . The frequency of responses is presented in Tables 2  and 3 . The PMS of self-perception of body weight was 68.7±27.1, whereas the perceived peer pressure was 41.9±23.5. The MS of E-26 domain was 20.3±10.5, with 192 (48.1%) students who were probably in need for professional dietary help and 207 (51.9%) students who were probably not in need for help.
Factors associated with outcomes
Bivariate analysis showed that overweight/obesity was more prevalent among high school students with the age of menarche of ≤12 years (RR =1.7 [1.1-2.7]) compared to those with the age of menarche >12 years (P=0.018). A binary logistic regression analysis also showed that students with the age of menarche of ≤12 years were 1.9 times more likely to be overweight/obesity (adj P=0.018) ( Table 4) .
Overweight/obese high school students had significantly lower scores of self-perception of body image (PMS =47.4±25.0) and higher scores of perceived peer pressure (PMS =49.5±23.1) compared to nonobese students (PMS =72.8±25.6 [P<0.001] and PMS =40.5±23.3 [P=0.005], respectively). Students with the age of menarche of ≤12 years complained of higher perceived peer pressure scores compared to those with the age of menarche of >12 years (P=0.045). Students who had disordered dietary behaviors (binge eating, purging, and/or usage of laxatives) had higher peer pressure scores (PMS =46.8±23.5) and higher scores on E-26 (MS =22.2±11.4) compared to their counter groups (P=0.002 and 0.016, respectively) ( Table 5 ).
Discussion
Battling obesity and overweight has to be one of the toughest challenges for any person, but it must be especially difficult for those in their adolescence years. rent study indicate that 16.3% of Saudi Arabian high school girls are obese or overweight. This is not surprising, since a recent study reported an even higher percentage of overweight (26.6%), obesity (10.6%), and severe obesity (2.4%) among Saudi Arabian adolescents (13-18 years) in comparison to younger school-age children. 18, 19 Another recent study found an almost similar percentage for overweight (11.7%) and obesity (7.8%) among Saudi high school girls. 15 Females at this transitional stage (between teenage and adulthood) experience a wide array of changes, including changes to their physical appearance, hormonal levels, and social relationships. This is the stage where friendships advance and adolescents may engage in risky behaviors to prove themselves or to seek attention. Peers at this stage of life may be supportive and caring, whereas some peers may pressure adolescents to experiment with unhealthy habits, such as DE behaviors. A female at this stage has also started to build her identity, yet her parent's expectations regarding her fitness may become potential stressors. Therefore, it is no wonder that females at such a confusing life stage are prone to DE behaviors and obesity.
This study revealed that overweight and obese females had a more negative body image compared to normal-weight females. Negative body image can damage an individual's psychological welfare, especially in females, as indicated in a study conducted in Hungary. 20 In a South African study, those adolescents who perceived their body size as normal reported to feel high levels of respect, satisfaction, and happiness, whereas those who perceived themselves as obese felt the opposite. 21 A study conducted among college-age females in south-western Saudi Arabia reported that almost 44% wanted to become thinner, whereas 19.7% wanted to become heavier due to their perceived body image. 22 This willingness to change their body image, in combination with the lack of awareness of proper dieting, can lead to experimenting with and/or adopting DE behaviors. Being dissatisfied with body size has been associated with unhealthy weight control behaviors. 23 A systematic review concluded that one of the strong correlations with unhealthy weight loss measures was the females' personal concerns with their body weight. 24 Losing weight is a common goal among teenagers, which puts them at risk of adopting unhealthy dietary behaviors, such as self-induced vomiting and usage of laxatives. 25 This study found that almost 12% of female students admitted to purging and usage of laxative. These kinds of unhealthy methods of weight control were reported to be more prevalent among North American and Spanish adolescent girls, specifically among those who are overweight and obese. 26 In a similar context, one Kuwaiti study reported that the prevalence of DE behaviors was 31.8% and 33.6% among men and women, respectively. 13 Another study found that obesity was associated with unhealthy weight control behaviors (such as 
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Menarche, obesity, and disordered eating behaviors diet pills and self-induced vomiting) among both genders in the USA. 23, 27 Among adolescents from seven Arabian countries, the risk of DE attitudes was twice as high among obese females as in males. 28 It is speculated that adolescents may not be fully aware of certain DE behaviors -meaning that because of their young age, they have not yet taken responsibility for their general health, diet, physical activity, and lifestyle.
This study also found that DE behaviors were more prevalent among girls who had higher perceived peer pressure, and they also had higher scores on the eating attitude scale than others. For female adolescents, peers are mainly their colleagues of the same gender and age group. Peer pressure can be exhibited by idealizing peers who have normal weight, by experiencing pressure from peers with normal weight, or even by bullying. 27 One American study reported that overweight teenagers were referred to by their classmates and teachers as being more socially withdrawn and less physically attractive. 29 Internalization of being thin as an ideal body image due to watching TV programs makes girls more likely to suffer from DE behaviors. 11 The ideal body shape in Western countries, in terms of slimness among females and muscularity among males, has also spread to other communities, 21 including Saudi Arabia. Another form of peer pressure is parental misperceptions of their own children's weight, as parents usually compare their youngsters' weight with that of their friends and relatives. 30 Canadian females, who complained of weight teasing from their families, were found to have DE behaviors. 31 Menarche is observed among female children as a transition point into adulthood -a life stage accompanied with a series of biological and psychological changes. In this study, overweight and obesity were more prevalent among high school students with the menarche age of ≤12 years and with higher perceived peer pressure scores compared to those with the menarche age of >12 years. The relationship between early menarche, DE behaviors, and overweight was observed in an Iranian study, in which they found that high school females whose menarche age was less than 11 years had DE attitude. 32 In the USA, adolescent girls who experienced menarche at earlier ages tended to suffer from higher rates of negative body image than their peers. 33, 34 The social expectations of weight and body image toward early menarche females are usually acquired from their peers (family, friends, and the media). These expectations are actual stressors on young females who often find them difficult to overcome, often because they do not have the sufficient cognitive and emotional maturity to respond to such parental and peer expectations. 35 limitations Few limitations have been encountered in this study. Although multiple schools have been randomly selected and the sample size was statistically convenient, all participants were recruited within the same region of Saudi Arabia. This might have limited its generalizability to other regions, yet screening for overweight/obesity and DE behaviors can be replicated to schools in other regions. A slight chance of recall bias is expected with such retrospective studies, such as the reporting of menarche age, yet students are expected to be accurate in reporting such an important developmental milestone. Though weight and height measurement scales were unified, yet ±1-3 cm in height and ±1 kg of weight were expected due to the standing posture and clothing of students, as well as the data collectors' skills. This was overcome by the BMI percentile ranges when converting them into weight categories. Although the assessment of self-perception of body image and perceived peer pressure statements were not previously utilized in previous studies, their inter-rater reliability indicated good internal consistency.
Conclusion
The doctor in psychology Dr Jane Mendle once stated, "As children develop physically, it changes how they think about themselves and how people relate to them socially." This makes the transformation of females during puberty not only limited to their physical appearance. Girls often picture binge eating, purging, and usage of laxatives as an easy way to remain slim. Little do they know that getting indulged in DE behaviors eventually requires professional dietary consultation and corrective actions. The high rate of obesity and DE behaviors among female adolescents in this setting is alarming, as it can progress to a sequel of health disorders. Special consideration should be made for those with early menarche who were more prone to overweight/ obesity.
Routine screening of weight and DE behaviors is highly recommended among school children of various ages. Preventing a gain in weight remains much easier than losing weight, so early detection of overweight and initiation of healthy dietary plans are of great importance. Identifying warning signs of peer pressure or bullying among overweight/ obese adolescents needs to be dealt with by professionals too. All in all, it is the duty of school administrators to ensure that their students are well aware of the risks of obesity and its consequences. 
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